For more than 2 decades, researchers have been intrigued by studies indicating that Latinos experience health outcomes that are equal to or better than those of Whites, despite having lower socioeconomic status. [1] [2] [3] [4] [5] [6] [7] [8] One important exception to this apparent Latino health advantage is self-rated health; that is, Latinos' assessments of their overall health status are lower than those of Whites and below what would be expected from more objective measures. [8] [9] [10] [11] [12] [13] [14] [15] Understanding this puzzling side of Latino population health is critical to advancing research on racial/ethnic disparities in health and addressing their root causes. 16 Some scholars hypothesize that Latinos' relatively poor self-rated health reflects a cultural orientation to somatize psychosocial or emotional distress as physical health conditions or to avoid boasting about health. 11, 12, 17, 18 Accordingly, some studies rely on measures of language use to tap into the cultural and cognitive factors that might explain Latinos' perception of their own health. Such studies show that Latino respondents with greater proficiency in Spanish report lower levels of self-rated health than do Latinos with greater English proficiency 11-13, 17, 19-22 and that controlling for language use reduces Latino-White disparities in self-rated health. [11] [12] [13] 19 The explanation for Latinos' relatively low levels of self-rated health may be that the usual Spanish translation of the response categories to the self-rated health question induces Spanish-language respondents to report poorer health than they would if they were responding to the question in English. Although this hypothesis does not preclude other explanations, it is a parsimonious and testable proposition. The response categories for the self-rated health question are conventionally translated into Spanish as excelente (excellent), muy buena (very good), buena (good), regular (fair), and mala (poor). Because the Spanish word regular connotes more positive meanings than fair does in English, the translation of this response option may downwardly bias estimates of Latino self-reported health status. Although other scholars have suggested similar explanations, [11] [12] [13] 17 none, to our knowledge, have empirically examined how language of interview shapes answers to the fair response category.
METHODS
We analyzed ethnic and linguistic differences in self-rated health with data from 2 surveys with complementary strengths: the Behavioral Risk Factor Surveillance System (BRFSS) and the Chicago Community Adult Health Study (CCAHS). The CCAHS collected a multilevel, stratified probability sample of 3105 adults aged 18 years or older living in Chicago, Illinois. 23 The data were obtained We chose these 2 data sets for substantive and practical reasons. We first tested our hypothesis in the CCAHS, which had a wider range of relevant controls, and then replicated the analysis on the BRFSS because it was a large, national data set used in previous studies of Latino self-rated health. 20, 22, 24 We also analyzed the 2002 National Health Interview Survey (NHIS) but did not report the results because of concerns about its comparability with other data sets vis-à-vis language Objectives. We investigated whether the conventional Spanish translation of the self-rated health survey question helps explain why Latinos' self-rated health is worse than Whites' despite more objective health measures showing them to be as healthy as or healthier than are Whites.
Methods. We analyzed the relationship between language of interview and self-rated health in the Chicago Community Adult Health Study (2001) (2002) (2003) and the 2003 Behavioral Risk Factor Surveillance System.
Results. Being interviewed in Spanish was associated with significantly higher odds of rating health as fair or poor in both data sets. Moreover, adjusting for language of interview substantially reduced the gap between Whites and Latinos. Spanish-language interviewees were more likely to rate their health as fair (regular in Spanish) than as any other choice, and this preference was strongest when compared with categories representing better health (good, very good, and excellent).
Conclusions. Our findings suggest that translation of the English word ''fair'' to regular induces Spanish-language respondents to report poorer health than they would in English. Self-rated health should be interpreted with caution, especially in racial/ethnic comparisons, and research should explore alternative trans- of interview and Latino self-rated health. Previous research found (and we confirmed) that Latinos' assessments of their overall health were more positive in the NHIS than in the BRFSS and other data sets. 25, 26 For example, a comparison of the 1997 NHIS and BRFSS found that the unadjusted risk ratio of being in poor or fair health for Latinos compared with Whites was only 1. 15 in the NHIS, far below the 1.80 risk ratio reported for the BRFSS. 25 Thus, the problem that motivated our study-the relatively low assessments that Latinos give to their health-was much less evident in the NHIS, which, although puzzling and worthy of further investigation, made it less relevant for our research. Also, the NHIS interview protocol was unique in that respondents could decide for each question whether to answer in English or Spanish. Although we could identify which NHIS respondents selected a mixture of English-and Spanish-language questions, determining which respondents answered any particular question in Spanish or English was not possible.
Measures
We constructed a set of nearly equivalent measures from the CCAHS and BRFSS and used them in all models. We constructed 2 dummy variables for language of interview, 1 for Spanish and a second for being interviewed in another language. (In the CCAHS, the only other language available was Polish, but the BRFSS offered a wider range of languages, which varied from state to state and were not explicitly documented in the data set.) Race/ ethnicity was measured comparably in the 2 data sets with 4 categories: Latino, non-Latino White, non-Latino Black, and non-Latino other race. We also controlled in all models for comparable measures of gender, age, and household income. Educational attainment was measured as years of education completed in the CCAHS, grouped in relation to attainment of major degrees (high school and college), and as highest degree completed in the BRFSS.
In some models, we controlled for an additional set of health risk factors and conditions that were nearly comparable across the 2 data sets: reports of being unemployed, without health insurance, a smoker, or a heavy drinker ( ‡ 5 drinks on at least 1 occasion during the past 30 days). These models also controlled for respondents' reports of ever being diagnosed 
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with asthma, hypertension, diabetes, or arthritis. We controlled for categories of body mass index, calculated from height and weight measurements that were collected anthropometrically in the CCAHS but via self-report in the BRFSS. When a variable had missing data, we treated missing as a category (all of our covariates were categorical) and included a dummy variable, but we did not report these coefficients in the tables.
In supplemental analyses, we controlled for immigration-related factors measured in the CCAHS but not in the BRFSS: nativity status (foreign born), age at migration (whether a foreign-born respondent immigrated when younger or older than 17 years), and a dichotomous measure of language use (indicating whether the respondent spoke and read only in Spanish, spoke only Spanish at home, and spoke only Spanish with friends). We also included indicators of Latino subgroups (Mexicans, Puerto Ricans, and other Latinos).
Analytical Strategy
Our analysis proceeded in 2 stages. First, we replicated and extended previous work on Latino self-rated health disparities by comparing Latinos and other racial/ethnic groups in logistic regressions on their odds of reporting poor or fair health. Our first model examined racial/ethnic disparities in self-rated health, with adjustments for gender, age, education, and income. We next controlled for language of interview, to see how much it changed estimates of Latino-White disparities in selfrated health, and then added controls for additional risk factors and conditions that could confound the association between language of interview and self-reports.
In the second stage of analysis, we tested the hypothesis that persons taking the interview in Spanish are more likely to rate their health as fair (regular), all else being equal; we used multinomial logistic regression to predict the odds of reporting health as regular compared with other categories. All of our analyses were weighted to account for each survey's complex design and were performed with Stata version 10/SE (StataCorp LP, College Station, TX).
RESULTS
Weighted descriptive statistics on the CCAHS and BRFSS are shown in Table 1 for all respondents and for the Latino subsamples from both data sets. The distribution of selfrated health across response categories was fairly similar in the 2 data sets for both the full sample and the Latino sample. For example, the unadjusted odds ratio (OR; not shown) of being in poor or fair health for Latinos compared with Whites was 2.95 (SE = 0.52; P < .001) in the CCAHS and 2.24 (SE = 0.09; P < .001) in the BRFSS. The proportion of Latinos who were administered the questionnaire in Spanish was almost identical in the 2 data sets (0.44 in the CCHAS and 0.43 in the BRFSS). The CCAHS had higher proportions of Latinos and Blacks and a smaller proportion of Whites than did the BRFSS, and CCAHS respondents had lower levels of education than did those in the BRFSS, but otherwise, the 2 data sets were fairly comparable on most variables.
We also compared the weighted Latino samples in the BRSS and CCAHS to the 2002 national Latino population (results not shown) and found them to be very similar in gender and age composition. 27, 28 The share of Mexicans in the CCAHS Latino sample (67.0%) was comparable to that in the national population (66.9%), but the CCAHS had a greater share of Puerto Ricans (15.6% vs 8.6%) and foreign-born Latinos (55.9% vs 40.2%).
29 Table 2 shows logistic regression models predicting poor or fair self-rated health. Model 1 results indicated that the odds of selfreporting health as poor or fair were 86% higher for Latinos than Whites in the CCAHS and 66% higher in the BRFSS, after adjustment for gender, age, education, and income. In model 2, being interviewed in Spanish was still associated with higher odds of reporting poor or fair health; this adjustment for language of interview narrowed the estimated LatinoWhite gap considerably, to a point where the coefficients were almost identical in the 2 data sets (and the CCAHS coefficient was no longer significant). In model 3 we added controls for other health risks and conditions that could confound the association between language of interview and self-rated health. Interestingly, we found that the Spanish-language effect became larger in both data sets with adjustment for these risk factors, and supplemental analysis indicated that the main reason for this increase was that Spanish interviewees reported fewer chronic health conditions.
The results from Table 2 generally replicated findings from previous studies regarding the role of language of interview in reducing self-rated health disparities between Latinos and Whites. However, most previous studies did not investigate whether the translation of the response categories from English to Spanish resulted in a clustering of responses in the regular category among Spanish speakers after multiple controls. To test this hypothesis, we used multinomial logistic regression to estimate the log odds of reporting fair (regular) health compared with each of the other categories. Table 3 presents the relative risk ratios associated with interviewing In the CCAHS, Polish was the other language of interview. d Defined as having had 5 or more drinks on at least 1 occasion during the past 30 days. *P < .05; **P < .01.
in Spanish on the odds of reporting health as regular compared with the other options. Only the Spanish-language coefficients are displayed in Table 3 . Model 1 adjusted for the core set of covariates (Table 2 , model 2), and model 2 added controls for the additional health risk factors and conditions (Table 2 , model 3). The results were consistent with the translation hypothesis. Respondents who interviewed in Spanish were more likely to rate their health as regular than any other category, even after adjustment for the full set of covariates in model 2, and in all but 1 case (fair vs poor health in the CCAHS), this association was significant. The tendency for Spanish interviewees to rate their health as fair (regular) was most pronounced in comparison with the odds of selecting categories that represent better health (good, very good, or excellent). In addition, the Latino-White gap in the odds of reporting fair health was reduced by controlling for language of interview (results not shown).
Supplemental analysis (not shown) assessed whether the association between being interviewed in Spanish and reporting health as regular was confounded by immigrant status and other language use measures available in the CCAHS. Controlling for nativity status, age at migration, and language use did not alter our results, and none of these measures were significantly associated with self-rated health after controlling for the covariates in model 2, Table 3 . We also examined whether the language-of-interview effect on self-rated health varied by nativity, age at migration, or Latino subgroup by including appropriate interaction terms in our models, but we found none to be statistically significant.
To help interpret the results from the multinomial models, we used the coefficients from model 1 in Table 3 to calculate the predicted probability of responding to each self-rated health category and graphed these probabilities in Figure 1 , highlighting the comparison between Latinos who responded to the interview in English and those who used Spanish. The predicted probabilities that Latino-English and Latino-Spanish interviewees would rate their health as fair (regular) were comparable across the 2 data sets: the probability of selecting fair for Latino-English interviewees was 0.10 in the CCAHS and 0.12 in the BRFSS; the probability of selecting regular for Latino-Spanish interviewees was 0.22 in the CCAHS and 0.23 in the BRFSS. In both data sets, these differences were statistically significant (P < .05). The predicted probabilities for the other categories did not match as closely across the 2 data sets; the main difference was that the Latino-Spanish respondents in the CCAHS were more likely than were their counterparts in the BRFSS to rate their health as excellent or very good and less likely to rate it as good.
DISCUSSION
Our analysis of the CCAHS and the 2003 BRFSS supports the hypothesis that language of interview is a critical source of variation in self-rated health among Latinos. Consistent with previous studies, 11-13, 17, 19-22 we found that Latinos who interviewed in Spanish reported their health as worse than did Latinos who interviewed in English and that controlling for language of interview significantly reduced the differences in self-rated health between Latinos and Whites in both data sets. [11] [12] [13] 19 Moving beyond previous studies, we examined whether the translation of 1 response category-fair or regular-downwardly biased the distribution of self-rated health among Latinos who responded to the survey in Spanish. Our multinomial analysis demonstrated that in both samples, people who interviewed in Spanish had higher odds of reporting regular health than had those interviewed in English of reporting fair health, after adjustment for a host of possible confounders, including health status, education, income, and immigration-related characteristics. The propensity for Spanish-language interviewees to select regular was most pronounced when it was compared with categories that reflected better levels of health-a finding consistent with the hypothesis that translation problems induce some Spanish-language respondents to answer regular when they actually mean to rate their health in more positive terms than conveyed by the English term fair.
Although our findings regarding the effect of language of interview on self-rated health are compelling, they do not preclude other explanations for self-reports of poorer health among Latinos than Whites. Some scholars have suggested that a traditional cultural orientation among Latinos leads them to downgrade their health assessments or somatize psychosocial symptoms, either of which could lead firstgeneration immigrants and Spanish speakers to report poorer health on surveys. 11, 12, 17, 18 Other scholars have suggested that immigrants may be more likely to downgrade their ratings because their health has suffered from the stress of migration and barriers to social integration in the receiving country or because immigrants' reference groups shift through the process of migration and settlement.
14,21
Although we cannot rule out these explanations, in supplemental analysis of the CCAHS, we took several steps to ensure that the language-of-interview effect was not Note. BRFSS = Behavioral Risk Factor Surveillance System; CCAHS = Chicago Community Adult Health Study; RRR = relative risk ratio. For each contrasting set of self-rated health response categories, the odds ratio compares the odds of being in fair health for Spanish-language respondents to English-language respondents (the reference group). RRRs in Model 1 were generated from multinomial logistic regression models that controlled for age, gender, race/ethnicity, education, income, and whether the survey was administered in a language other than English or Spanish. Model 2 also controlled for employment status, health insurance status, body mass index, health behaviors, and chronic health conditions. *P < .05; **P < .01.
confounded by other differences between immigrants and nonimmigrants. We controlled for nativity status, age at migration, and language use and found that that the language-ofinterview effect remained strong and significant. However, language of interview was highly correlated with both nativity and our measure of language use, making it difficult to disentangle the effects of survey translation from other social factors that may differentiate Spanish-from English-language interviewees. Another explanation that has been offered for Latinos' poorer health self-assessments is that self-rated health may be driven by limited access to life opportunities and resources, as reflected in their lower levels of education. 12, [30] [31] [32] Indeed, education had strong and significant effects on the odds of being in poor or fair health. Moreover, supplemental analysis revealed that controlling for education reduced the Latino-White gap in the odds of reporting poor or fair health almost as much as language of interview in both data sets.
Limitations
We were unable to replicate our findings in our analysis of the 2002 NHIS. In our supplemental analysis of the NHIS, we found that the Latino-White self-rated health disparity was much smaller (OR =1.17; SE = 0.09, in a model comparable to model 1 from Table 2 ), and we detected no effect from being interviewed in Spanish (OR = 0.98; SE = 0.11, in a model comparable to model 2 from Table 2 ). We also compared descriptive statistics on Latinos from the NHIS to those from the BRFSS and CCAHS to detect any differences that might explain why the distribution of Latino self-rated health was higher in the NHIS than in the other data sets. The main differences we found were that the NHIS had a lower weighted proportion of Latinos in general . An additional 12% of the Latinos in the NHIS were interviewed in both English and Spanish, but it was impossible to determine which language was used for the self-rated health question.
Thus, one reason that Latinos in the NHIS gave more positive assessments of their health could be that fewer of them were interviewed in Spanish. However, when we replicated the multinomial logit models from Table 3 on the NHIS, we did not find any significant effects of interviewing in Spanish, so it is not clear that increasing the number of NHIS respondents who were interviewed in Spanish would change the distribution of Latino self-rated health. Still, with a smaller proportion of NHIS Latinos interviewing only in Spanish, it is likely that NHIS Spanish-language interviewees were selectively different from their counterparts in the other data sets, and this is a major reason that we did not report these results alongside those from the BRFSS and CCAHS.
Another reason that the distribution of selfrated health may vary across surveys is that it could be affected by the ordering of the health question vis-à-vis questions on specific health conditions. One study found that Spanish-language interviewees reported worse selfrated health when this question was asked before inquiring about chronic health conditions. 33 In the BRFSS and NHIS, the self-rated health question was asked before questions on specific health conditions; the order was reversed in the CCAHS. A final noteworthy limitation is that we did not disaggregate our estimates of the LatinoWhite self-rated health gap by Latino subgroup because such data were not available in the BRFSS, and some subgroups were small in the CCAHS. The dominant Latino subgroup in the CCAHS was Mexican, and all of the main findings held up for Mexicans when we disaggregated our analysis. In this sense, our CCAHS sample was comparable to those of other studies of self-rated health that report Latino subgroup characteristics, in which Mexicans tend to be the majority. 9, 11, 12, 17, 21 
Conclusions
The most important implication of our findings is that great caution must be taken in Note. Adjusted probabilities were generated from a multinomial logistic regression model that controlled for age, gender, race/ethnicity, education, income (all of which were set to their mean values, except for race/ethnicity which was restricted to Latinos), and whether the survey was administered in a language other than English or Spanish. BRFSS sample restricted to persons in the 20 states that conducted interviews in English and Spanish and with valid self-rated health data. *P < .05 for the difference between English-and Spanish-language interviewees in the same response category. analyzing self-rated health data when the standard translation of the question from English to Spanish is used. In the future, researchers might consider alternative Spanish translations of the English word fair, such as má s o menos, which have more negative connotations than regular. Interestingly, this translation problem may not be limited to Spanish: our multinomial models also revealed that respondents who interviewed in other languages were more likely (albeit not significantly) to report being in fair health. Perhaps the English adjective fair (in the sense of so-so) is complicated to translate into most other languages, especially if done somewhat literally. 13, 34 Further research-preferably with an experimental component-is necessary to determine whether differing interpretations of the selfrated health question in Spanish (or other languages) versus English are attributable to its translation, to culturally mediated understanding of this item, to immigrant social integration, to access to life opportunities, or to a combination of these factors. One useful experiment would randomly assign a group of respondents interviewed in Spanish to be asked questions with an alternative translation of fair and compare their responses with those of participants who were given the conventional translation.
Qualitative research is also needed on how Latinos interpret the meaning of the self-rated health question. In particular, cognitive interview techniques-asking respondents to think aloud about each question and their process for arriving at an answer-would be useful in shedding light on the role of language in shaping interpretation of self-rated health response options. 35 Because this measure is an important indicator of population health and is routinely relied on in predicting health outcomes, a better understanding of the factors causing disparities in self-rated health is needed. Until this is achieved, scholars drawing scientific, policy, or clinical implications from this measureespecially with regard to comparisons across ethnic groups-should do so with caution and awareness of this potential linguistic bias. j
